. The suspicion has long been that ornithischians might have evolved from another preexisting dinosaur group. But if so, which one? Sauropods have been proposed because both groups are herbivorous. However, a comparison of their skulls, teeth and skeletal structures suggests that sauropods and ornithischians evolved their modes of herbivory quite differently. Baron et al. find that theropods and ornithischians form a natural group, which could imply that if the impoverished Triassic record of ornithischians reflects a true absence, ornithischians might have evolved from theropods in the Late Triassic (although the authors do not go as far as to make this inference).
Also puzzling is Baron and colleagues' finding that the primitive-looking herrerasaurids, from the South American Triassic, are the sister group to the sauropods. This link is not strongly supported, but it is intriguing. Herrerasaurids were carnivores, and they are usually linked to or included with the carnivorous theropods 7 . Baron et al. suggest that this is an example of the independent evolution of the same trait, known as convergence, and certainly, the 'hypercarnivorous' features of large skulls and teeth evolved independently in the two groups.
However, a more moderate set of carnivorous or even omnivorous dental features might have been the ancestral condition for all of these groups. Of the groups closely related to but outside Dinosauria that were used for comparison, most of these, including most archosaurs, were carnivorous 9 . It seems probable that the herbivory of the classic ornithischians and sauropods evolved independently, a conclusion that also applies to the traditional dinosaur groupings. Baron et al. conclude conservatively that omnivory might be the basal dinosaurian condition because the teeth in the first members of these groups have different shapes (heterodont). This idea seems reasonable because many small animals with heterodont teeth are omnivorous; but some small mammals that are herbivorous or carnivorous also have heterodont teeth, so the assumption of omnivory might not be the final word on this matter.
There are other implications of Baron and colleagues' analysis. The authors find, consistent with most other studies, that early dinosaurs, like their closest non-dinosaurian relatives (including pterosaurs), were small, bipedal and had grasping hands 10 . They suggest that dinosaurs might have originated in the Northern Hemisphere, because most of their basal members, as well as their close relatives, known as outgroups, are found there. This is striking because, for decades, South America was thought to be the cradle of dinosaur evolution, thanks to the presence of herrerasaurids and other close dinosaurian outgroups 11 . The authors suggest that more such basal relatives 
M I C H A E L ST R O N G & R E B E C C A M . DAV I D S O N
N ext-generation DNA sequencing has revolutionized infectious-disease research and surveillance, and allows the evolutionary history of pathogens to be observed at a resolution unimaginable just a decade ago. The technique offers a particularly useful way to investigate outbreaks of any emerging infectious pathogens, because high-throughput testing of bacterial or viral genomes can determine the genetic relatedness of strains. Mycobacterium abscessus causes human disease in several tissues and organs, including the lungs 1 , and people with cystic fibrosis have a weakened lung defence that makes them particularly vulnerable to M. abscessus infection 2 . This bacterial infection has increased in prevalence 3 , which is of concern because of the microbe's virulence and drug resistance. Bryant et al. 4 set out to investigate the rise of this infection in individuals with cystic fibrosis, and, writing in Science, report a sequencing analysis of more than 1,000 clinical strains of M. abscessus from around the world.
The Mycobacterium genus is often divided into two groups -one containing the species that cause tuberculosis (Mycobacterium tuberculosis) and leprosy (M. leprae), and the other known as nontuberculous mycobacteria (NTM), encompassing all other species, including M. abscessus. Infections of M. tuberculosis are spread by person-to-person transmission 5 . By contrast, NTM infections have long been thought to be acquired almost exclusively from the environment 6 , where the bacteria are omnipresent, occupying diverse natural 6 and artificial 7 niches. In some cases, these niches serve as reservoirs for the bacteria to spread and infect humans 6 , although more research is needed to identify the environmental habitats that are the most probable sources of the NTM bacteria that infect humans.
The steady increase in NTM infections in many regions of the world 8, 9 has resulted in greater awareness among doctors of the global impact of such infections, particularly because some individuals incorrectly diagnosed with tuberculosis have been shown to have an NTM infection instead 10 . To study NTM infection, Bryant et al. used next-generation sequencing to analyse the genomes of 1,080 strains of M. abscessus isolated from 517 patients in the United Kingdom, continental Europe, the United States, Ireland and Australia. The authors combined the sequencing information with publicly available genomic data to perform phylogenomic comparisons, and to create relational-alignment trees to examine the genetic relatedness of the clinical bacterial isolates that affect individuals with cystic fibrosis.
This analysis confirmed the presence of three the extent that a single clone might be expected to evolve within an infected individual, and was used to define a baseline metric for the expected rate of sequence change, when comparing strains from different people. The authors conclude that, if in the analysed regions there are fewer than 20 single DNA-base differences -known as single nucleotide polymorphisms -between strains from different individuals, this suggests a probable human-transmission event, rather than independent environmental acquisition of the strains. However, epidemiological evidence of cross-patient exposures was not available to corroborate this.
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Bacterial transmission tactics
Bryant and colleagues conducted infection tests using cellular assays and mouse models to determine whether the dominant circulating clones are more virulent than other M. abscessus strains. Compared with the nonclustered bacterial strains tested, the dominant clones exhibited greater uptake into cells and increased intracellular survival, and yielded higher numbers of bacteria in mice, suggesting that they have adapted to become more robust and successful pathogens. The dominant clones also had more mutations associated with drug resistance and correlated with poorer clinical outcomes. Whether the dominant clones are better at being transmitted than are non-clustered strains was not directly tested.
Although Bryant and colleagues' impressive feat of genomic analysis illuminates the global population structure of a potentially deadly pathogen, further investigation is needed. The genomic diversity of environmental M. abscessus is unknown, and this raises the question of whether environmental bacterial clades might show some genetic overlap with the observed dominant clinical clades. If the geno types of the dominant transmissible clones are also dominant in the environment, how might this affect the inference of widespread human transmission? To definitively define the occurrence, frequency and existence of a human-to-human transmission mechanism, epidemiological studies must also be conducted, together with genomic pathogen surveillance, as Bryant and colleagues did in a previous study focused on a local M. abscessus outbreak 11 . Hypotheses that challenge paradigms are essential for scientific progress, but they also warrant careful follow-up and should be accompanied by rigorous testing of the previously held dogma.
Bryant and co-workers' application of highthroughput genomic sequencing of pathogens underscores the importance of continuing to push the boundaries of such technology in biological and medical fields. This approach offers researchers a tool with which to potentially capture snapshots of evolution, identify previously unobserved pathogen characteristics, and monitor pathogens in a state of transition as their infection capabilities or modes of transmission evolve. When Charles Darwin and Alfred Russel Wallace developed the theory of evolution by natural selection, they could only have imagined how scientists' ability to investigate evolution would improve over time to reach the fine-scale analysis that is now possible. ■ 
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